Internal extraocular photoreceptors in a dipteran insect.
Within the head capsule of the moth-fly Psychoda cinerea, underlying each of the two compound eyes, are two internal ocelli of different sizes. There are seven photoreceptor cells in Ocellus I and two in Ocellus II. The internal Ocellus I appears clearly different from the retina of the compound eye, by different rhabdom structure, different size of pigment granules and different stability of these pigments to solvents. Ocellus II does not contain any pigment granules. The physiological activity of these photoreceptors is indicated by their well-developed axons, the rhabdom structure, organelles produced by membrane reorganization, and adaptation phenomena. The internal ocelli are former larval stemmata that have been displaced inward during metamorphosis. Presumably they have a stimulatory action on the CNS, in analogy with the dorsal ocelli, which are lacking in Psychoda. It is plausible to credit the internal ocelli with a photosensitive role in the functional complex of pacemakers and circadian rhythm.